Transcriptional repression of the human p53 gene by hepatitis B viral core protein (HBc) in human liver cells.
Hepatitis B virus (HBV) is a causative agent of chronic and acute hepatitis, and is associated with the development of hepatocellular carcinoma (HCC). We demonstrate here that the Hepatitis B viral core protein (HBc) functions as a repressor on the promoter activity of the human p53 gene. The functional analyses of the promoter of the p53 gene by serial deletion, site-directed mutagenesis, and the heterologous promoter system revealed that the promoter activity was repressed through the E2F1-binding site (nucleotides -28 to -8) by HBc. An electrophoretic mobility shift assay (EMSA) showed that the HBc reduced the DNA-binding ability of E2F1 to the binding site of the p53 promoter. The interaction of HBc with E2F1 was also observed by glutathione S-transferase (GST) fusion protein binding assay. Furthermore, HBc represses the expression of the p53 gene in the human liver cell line HepG2. Finally, HBc and HBx synergistically repress both the promoter activity and the expression of the p53 gene in HepG2 cells. These results, together with our previous study, strongly suggest that HBc, like HBx, represses the expression of the human p53 tumor suppressor gene.